Objective: To assess the effect of design features and clinical and social cues on the extent of disagreement among participants in a formal consensus development process. Methods: Factorial design involving 16 groups consisting of 135 general practitioners (GPs) and 42 mental health professionals from England. The groups rated the appropriateness of four mental health interventions for three conditions (chronic back pain, irritable bowel syndrome, and chronic fatigue syndrome) in the context of various clinical and social cues. The groups differed in three design features: provision of a systematic literature review (versus not provided), group composition (mixed versus GP only), and assumptions about the healthcare resources available (realistic versus idealistic). Disagreement was measured using the mean absolute deviation from a group's median rating for a scenario. Results: None of the design features significantly affected the extent of disagreement within groups (all p.0.3). Disagreement did differ between treatments (closer consensus for cognitive behavioural therapy and behavioural therapy than for brief psychodynamic intervention therapy and antidepressants) and cues (closer consensus for depressed patients and patients willing to try any treatment). Conclusion: In terms of the extent of disagreement in the groups in this study, formal consensus development was a robust technique in that the results were not dependent on the way it was conducted.
G uidelines for promoting good clinical practice are often developed using formal consensus methods. 1 2 The recommendations produced represent the views of groups about the research evidence and clinical opinion. 3 4 By definition, these methods seek to identify whether there is consensus or whether individual views diverge to such an extent that no recommendation can be made. While there have been a number of studies of the factors that may affect a group's view [5] [6] [7] [8] [9] (usually represented by the group mean or median), the factors that may affect the extent of disagreement (the spread of the distribution of ratings) have had relatively little attention.
The distinctive features of formal consensus methods are their transparency and structure, anonymity of individual appropriateness ratings, and feedback to panel members of preliminary results before final ratings are made. 5 The nominal group technique involves a ''nominal'' sample of about 10 people and includes a meeting to discuss areas of disagreement. An alternative is the mail only Delphi survey in which participants complete two or more rounds of questionnaires. The most widely used approach is a hybrid method developed by RAND 10 which involves a group of experts who first express their views independently via a mailed questionnaire. They then meet for a structured group discussion at which they clarify and explore areas of disagreement before completing the questionnaire again privately. There is no attempt to force the group to reach a consensus. The RAND method involves various definitions of ''agreement'' and ''disagreement'' based on the distribution of individual ratings. Where there is no ''disagreement'' (but not necessarily ''agreement''), the measure of central tendency (usually the median) indicates whether the group considers a treatment appropriate, inappropriate, or equivocal.
Previous research suggests that the extent of consensus or agreement depends on the group composition 11 and on the level of resources in the healthcare system. 5 12-15 The impact of providing the group with a systematic literature review has not been evaluated. 16 Our aim was to investigate further some of the factors which may influence the extent of disagreement produced by formal consensus groups based upon the RAND design. We took as our starting point the common and direct approach of asking groups of clinicians to produce treatment recommendations based on their own experience and knowledge of the evidence. We investigated the effect on the extent of the group's disagreement of changing (1) provision of a review of the literature, (2) the specialty composition of the group, and (3) explicit recognition of the need to prioritise limited healthcare resources.
METHODS
We selected three conditions (chronic back pain, irritable bowel syndrome, and chronic fatigue syndrome) for study. They were chosen because: (1) although important problems, there were no national guidelines in the UK; (2) there was a mismatch between current clinical practice in the UK and the available research evidence; and (3) care was provided by at least two groups of clinicians (including general practitioners (GPs) and mental health professionals (MHPs)). We conducted a systematic review of the evidence on the effectiveness of mental health interventions in primary care for patients with these conditions. 17 Four relevant interventions were identified: behavioural therapy, cognitive behavioural therapy, brief psychodynamic interpersonal therapy, and antidepressants. A questionnaire comprising 64 clinical scenarios was then developed to elicit participants' judgments about the appropriate use of the four interventions for the three conditions studied 4 15 in the presence or absence of clinical and social situations (cues) identified as relevant by GPs and psychiatrists. The cues were: co-existent depressive Abbreviations: GP, general practitioner; MADM, mean absolute deviation from the median; MHP, mental health professional symptoms, back pain induced insomnia (chronic back pain only), a financial motivation to return to work (chronic fatigue syndrome only), and patient belief that their condition had an organic cause. The appropriateness of each intervention with respect to physical and psychological outcomes was rated separately because the research evidence reported some differences in these respects. A total of 128 ratings were required (for example, ''When the patient suffering from irritable bowel syndrome demonstrates symptoms of depression, cognitive behavioural therapy is a good treatment option to improve physical functioning'') for an adult primary care patient of working age who exhibits enough features of the condition for the panellist to be satisfied with the diagnosis and who has no other symptoms. Ratings were made on Likert scales from 1 (strong disagreement with the scenario) to 9 (strong agreement).
Eight types of groups were established in a factorial design (fig 1) to allow every combination of three design factors: literature review (provided versus not provided); group composition (GP only versus a mixed group); and, as a first step towards bringing in the wider questions of cost and values, assumptions about the level of available healthcare resources (ideal versus current provision in the National Health Service). Each type was replicated once, resulting in 16 groups.
Participants in the groups provided with a literature review were given the review before making their first round ratings. It included a description of the methodological limitations of the available research, and the findings were arranged so that the outcomes for each intervention were described in terms of their benefits and harms. The groups not provided with a literature review held their meetings before the review's publication. 17 In terms of resource context, participants in the ''ideal'' groups made their ratings assuming the availability of: competent appropriately trained clinical psychologists, liaison psychiatrists and psychotherapists; multidisciplinary functional complaints clinics (with clinical psychologists and physiotherapists) where patients with chronic fatigue, irritable bowel syndrome and chronic back pain can be referred; skilled therapists in brief psychodynamic interpersonal therapy; and an ''in house'' general practice counsellor. There was also the freedom to choose to whom they refer patients; minimal waiting times for good quality services; no financial barriers that limit choice of therapy; and timely and detailed feedback to the GP.
''Realistic'' or ''current'' resource provision assumed that patients can expect to wait for approximately 6 weeks to see the ''in house'' general practice counsellor; 3 months for an outpatient appointment to see a psychiatrist; 6 months for a psychology outpatient appointment (including clinical psychology, psychotherapy and counselling); and 6 weeks for an assessment at a pain clinic (followed by another wait of up to 6 months for treatment). There was also limited access to clinical psychologists, liaison psychiatrists and psychotherapists with expertise in managing patients with functional somatic symptoms; limited referral choices because services are organised on a geographical basis; variable quality of services in terms of their organisation and the range of clinical skills and experience that is available; and no chronic fatigue syndrome clinic.
The groups were established by selecting national random samples of GPs and MHPs from the Department of Health GP database for England (N = 27 723), the Royal College of Psychiatrists liaison section database, and the British Association of Behavioural and Cognitive Psychotherapists database (total N = 720). 4 The aim was to establish 16 groups with 11 participants in each. The target number of participants in each group was based on evidence that, while large group sizes increased the reliability of group judgments, it could also make participation more unequal and increasing participant numbers above about 12 seldom increased the numbers of points of views expressed. 18 A total of 2680 GPs and 310 psychiatrists or other MHPs were initially invited to take part, assuming an initial response rate of 4% for GPs and 13% for MHPs. Invitations were sent 2 months before each meeting and the first 14 responders (stratified for the mixed groups) were recruited to allow for attrition.
Participants completed the first round of ratings by mail. Each group then met for a facilitated meeting at the same venue which followed a written protocol. The protocol included the instructions to be given to each group and a step by step guide to the process to be followed at the meeting. The first group was facilitated by NB and all the others by RR. The facilitator's role was to ensure that each scenario was discussed and that all participants had an equal chance to participate in the discussion. The facilitator reviewed the ratings before the meeting but did not lead the discussion or refer the group to any specific issues such as the research evidence. If asked for points of information, the facilitator redirected the question back to the group. At the meeting each participant was given a new copy of the questionnaire which included a reminder of their own initial ratings and the distribution of ratings for the group as a whole. Each scenario was discussed in turn and reasons for any differences explored, after which the participants privately re-rated the scenarios.
Analysis of data
The characteristics of participants (age, sex, and ethnicity) and their distribution across the groups were examined. Differences in participant characteristics between the mixed and GP only groups were tested using between-groups analysis of variance (ANOVA) for continuous variables and logistic regression clustered by group 19 for binary variables. In formal consensus development methods the synthesis of individual opinions to produce recommendations on a particular question usually involves a measure of central location indicating the group's judgment as a whole, and a measure of the variation about this to indicate the extent of disagreement. In this study the group judgment for each scenario was given by the median of the group members' final ratings. The extent of disagreement for each scenario Extent of disagreement in clinical guideline development groupswas given by the group's mean absolute deviation from the median (MADM)-that is, the average distance (on the 9-point Likert scale) of the participants' ratings from the group's median rating. The ''classic'' RAND definition of disagreement for a nine member panel was also calculated using the algorithm for panels of different sizes. 20 We evaluated the impact of factors on the extent of disagreement using analysis of variance (ANOVA). The effects of three design factors were tested between groups and the effects of the clinical and social cues were tested within groups, with each group treated as a random effect. Interactions between the three design factors were tested at the p,0.05 level and interactions between design factors and the clinical and social cues were tested at a Bonferroni corrected level of p,0.006. The 95% confidence intervals were estimated for prespecified comparisons-for example, for scenarios involving patients with depression versus those with no signs of depression-from a random effects regression model for the group design factors and from a regression analysis clustered by group for the clinical and social cues.
Finally, disagreement might be greater towards the middle of the appropriateness scale because of ''floor'' and ''ceiling'' effects so we examined the relationship between the extent of disagreement in the groups and their median appropriateness ratings. We treated median ratings of 6.5-9 as representing the group view that an intervention was appropriate, ratings of 4-6 as equivocal, and ratings of 1-3.5 as inappropriate. We compared the three categories of appropriateness before and after adjusting for group design factors, treatment, and condition using a regression model with each group included as a random effect.
The study was approved by the London School of Hygiene and Tropical Medicine ethics committee.
RESULTS

Recruitment and response rates
A total of 135 GPs and 42 MHPs participated in the consensus groups. The groups ranged in size from 9 to 14 participants due to different group attrition rates (table 1). The mixed groups included a higher proportion of female participants than the GP only groups because a higher proportion of MHPs were female (50.0% v 34.8% of GPs).
Extent of disagreement
The mean (range) of the MADMs was 1.34 (0.33-2.91) in round 1 and 1.17 (0.20-2.55) in round 2. For all factors there was a reduction in the mean MADM between rounds (table 2) .
Methodological factors
There was no evidence that group composition, provision of a literature review, or assumptions about the level of healthcare resources were associated with differences in the extent of disagreement (table 2) . There was also no evidence for interactions between these design factors and the clinical and social cues (all p.0.006).
Clinical and social factors
There was strong evidence for variations in the extent of disagreement between treatments (p,0.001) and social cues (p,0.001). The consensus was closer for behavioural therapy and cognitive behavioural therapy than for brief psychodynamic interpersonal therapy and antidepressants. There was also closer consensus about treatment for patients with symptoms of depression than for patients without symptoms of depression, and for patients who would try anything (that is, accepted that their condition might have a psychological basis) than for patients who believed it was organic. There was some evidence for differences in the closeness of consensus between conditions (p = 0.03), although the only significant pairwise comparison (p,0.05) was the closer consensus for back pain than irritable bowel syndrome.
Group view of appropriateness of intervention
If groups rated an intervention appropriate, the consensus tended to be closer than if they rated it equivocal or inappropriate (table 3) .
Comparison with the ''classic'' RAND definition of disagreement In round 1 there were 149 (7.3%) scenarios rated ''with disagreement'', 17 (0.8%) of which would involve altering a judgment from appropriate or inappropriate to uncertain. The corresponding figures for round 2 were 84 (4.1%) and 6 (0.3%). The MADMs for the scenarios rated ''with disagreement'' ranged from 1.40 to 2.91.
DISCUSSION
The provision of a literature review and differences in group composition or assumptions about resources did not significantly affect the extent of disagreement. Consensus was greater where groups agreed that a treatment was appropriate. The extent of consensus was also related to the treatment offered and to patient characteristics (the presence of depression and readiness to try any treatment).
Methodological issues
A major strength of this study is its design. To evaluate whether literature review, group composition, or healthcare resource context affects the extent of consensus, the appropriate unit of analysis is the group. 21 By including 16 groups, with each design replicated, we were able to analyse our data in this way and, by using a random effects analysis, to treat our groups as a sample drawn from all possible groups. This allowed us to take into account correlation between the multiple scenarios rated by a group and the fact that groups of the same design do not produce identical results. 22 23 In common with previous studies, [24] [25] [26] [27] [28] we used the MADM rather than the standard deviation, for two reasons. Firstly, it does not give extra weight to extreme observations and, secondly, it measures variation about the median which is the most commonly used measure of central tendency in consensus development. We did not use the interquartile range because it lacks the sensitivity of the MADM, even though its lack of sensitivity to extreme values could be an advantage in some cases. There are several other ways of combining the ratings of individual participants into a single measure of degree of consensus within the group. The RAND approach is perhaps the best known and involves defining ''agreement'' or ''disagreement'' based on the number of participants with ratings outside a specified range. However, this dichotomous approach gives different results depending on the size of the group 20 29 and how ''outliers'' or extreme ratings are treated. 27 28 30 Comparison with the ''classic'' RAND definition of disagreement indicated that, in the second round, 4.1% of our scenarios would be rated ''with disagreement''. We used regression clustered by group to calculate 95% confidence intervals for the clinical and social cues because it was slightly more conservative than random effects regression and was consistent with the ANOVA. Both approaches produced identical effect sizes.
Our study differed from many guideline panels in that our panel members were randomly selected because we wanted unbiased estimates of our design effects. Also, our panel members were drawn from whole populations of practitioners who work with patients with these conditions as part of their daily practice rather than selected on the grounds of specific expertise, experience, or reputation. Given the large numbers of panels in our design, this was the only practicable approach. It is possible that recognised experts would have been less inclined to change their views and more inclined to overstate the effectiveness of their own interventions. 6 7 In practice, contributions to guideline development are generally sought from practising clinicians as well as from experts, with practitioners receiving incentives to participate in the form of credits for continuous professional development.
Finally, these findings may not be generalisable to conditions with fewer psychosocial determinants and a clearer pathogenesis.
Relationship with previous studies
There has been no previous research on the impact of providing a systematic review on the closeness of consensus. We have previously reported how the groups that were provided with a literature review produced judgments that were nearer to the research evidence, 4 and one might have expected to see closer consensus around these judgments too, but this did not occur. There was a shift in the distribution of participants' ratings but no change in the spread of that distribution.
Previous research has shown how individuals from different specialties differ in their ratings. This might be expected to result in less consensus from mixed groups than from single specialty groups, but we did not find this despite the fact that the mixed groups produced judgments rating brief psychodynamic interpersonal therapy and antidepressants less favourably than the GP only groups. This may be because GPs are not homogenous in their ratings or because, in our mixed groups, GPs and MHPs took account of each others' opinions. 4 Previous research 5 has suggested that differences in judgments and in the extent of consensus between panels from different countries may be due to differences in healthcare resources. However, we found that assumptions about the healthcare resources available had no significant effect on the closeness of consensus. This may be because the participants were more concerned-and perhaps more familiar-with judging effectiveness than cost or cost effectiveness. Also, they may have found it difficult to hypothesise an ''ideal'' situation.
There has been little consideration of the relationship between the point on a Likert scale of a group judgment and the closeness of group consensus around that judgment. One plausible hypothesis is that this relationship is symmetrical, with closer consensus at the extremes of the scale 20 (strong agreement or strong disagreement). We found that, although closer consensus occurred at one end of the scale (where groups rated the interventions appropriate), there was no corresponding effect at the other end (rating an intervention inappropriate). Our findings are consistent with an asymmetry in the attitudes of some of our participants, who may have been more willing to give unequivocal support than unequivocal condemnation.
On the particular topics considered, closer consensus may have been achieved for chronic back pain because of the widespread provision of multidisciplinary clinics which provide psychological interventions for such patients. 31 Clinicians were therefore likely to be more familiar with the concept of using psychological interventions such as cognitive behavioural therapy and behavioural therapy for chronic back pain than for irritable bowel syndrome where pharmacotherapy is the norm.
Implications
In an earlier analysis we found that group judgments were affected by provision of a literature review and group composition, but not by assumptions about resources. 4 In this analysis we found that the extent of disagreement around those judgments was not affected by any of these factors. In some ways these results are encouraging because the extent of agreement or consensus among participants in consensus processes appears to be sensitive to scenarios and research results but robust to variations in the design of the process. Our findings illustrate the importance of presenting the group judgments and the extent of agreement around those judgments separately when clinical guidelines are published. For example, the knowledge that a recommendation is underpinned by a high degree of agreement in a guideline development group may engender higher levels of adherence by practising clinicians than one for which there is less agreement. bmjupdates+ bmjupdates+ is a unique and free alerting service, designed to keep you up to date with the medical literature that is truly important to your practice. bmjupdates+ will alert you to important new research and will provide you with the best new evidence concerning important advances in health care, tailored to your medical interests and time demands.
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